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S c h I u m b e r g e r S o u n d i n g s o n t h e S n ak e R i y e r P fa i n n e ar N am p a, Id ah o.

Robert J. Bisdorf 

INTRODUCTION
X

1 n 19 S Q t h e U. S. G e o 1 o g i c a 1 S u r y e y m ad e 2 3 S c h 1 u m b e r g e r 

£ o u n d i n g s o n t i--! e S n ak e R i '-,' e r P1 a i n n e ar N am pa, I d ah o  :. fig. 1 > . T h e 

s o L4 n d i n g s w e r e m ad e to d e 1 i n e at. e p o s s i b 1 e ar e as o f p o t ab 1 e w at e r as 

ar, aid in the Regional fiquifer Study fire a program. The area of the 

S n ake R i y e r P1 a i n coy e r e d i n this stu d y c o n s i s t pri mar i1y of 

P 1 i o c e n e age b as a 1 t f 1 o u s, P 1 i o c e- n e ag e L ak e E e d d e p o s i t s , 

P 1 e i s T. o c e n e ag e t e r r ac e g r a 1-,1 els, an d r e c e n t ag e all u y i u m '-. L i n d g r e n, 

18S S, and Li n d g r e n and o th e r s, 19 6 4 >. In gene r a1 t he basalt is t h e 

principal aquifer and in some areas can yield 3960 gpm of water 

(M u n d o r f f an d o t hers, 19 6 4 >. T h e r e f o r e d e t e r- m i n i n g t h e the 1 o c a t i o n 

an d t h i c k n e s s o f t h e b as a11 wo uId be of be n e f i t f o r t h e g r o u n d wat e r 

stud 1,'.

The p u r p o s e o f t. h i s r e p o r t i s t o r e 1 e as e t h e S c h 1 u m b e r- g e r 

 = o u n d i n g d at a. fi u t o m at i c i n y e r s i o n s an d a g e o e '! e c t r i c c r- o s s s e c t i o n 

ar e a 1 s o g i y e n an d d i s c u s s e d.

S C H L U M E E R G E R S G U N DINGS

Figure 2 is a map showing the location, identifying number, and 

d i r e c t i o ?-> o t" e x p an s i o n o f t h e S c h 1 u m b e r g e r s o u n dings. T h e 

S c h 1 u m b e r g e r s o u n d i n g s ar e n u m b e r e d c o n s e c u t i y e 1 y f r o m N am p a 1 t o 

N am p a 23. fi 1 1 t h e s o u n d i n g d at a w e r e au t o m at i c a 1 1 y P r- o c e s s e d an d
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Figure 1. Map of Idaho showing the Schlumberger 

Sounding study area (stipled pattern).
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i n t e r p r e t e d (Z o h d y , 197 3, an d 1975 > as s h o"w n i n t h e g r ap h £ i n t h e 

R p p   n d i x. T h e c u r '..-  e s w e r e i n t e r p r e t e d o n a H e w 1 e 11 - P ac k ar d (H P) 

9 8 4 5 E d e s k t o p c o rr p u t e r u £ i n g a p r o g r am b as e d o n t h e p r o g r am o f 

Z o h d y ( 197 3 >. The HP p r o g r am w as rn o d i f i e d t o u s e 0  " N e i 1 1 

c o e f f i -i i e n t s >:: 0 -' N e i 1 1 , 1975 > in pi ac e o f G h o s h c o e f f i c i e n t s < G h o s h, 

1971).

F o r e ac h s o u n ding, t h e d at a in the R p p e n d i x i n c 1 u d e:

1 > fl 1 o g - 1 o g p 1 o t o f t h e f i e 1 d d at a p o i n t s, in w h i c h t h e " 0"  " s

r e p r e s e n t t h e i n d i u i d L4 3. ] d at a points. The RE / 2 e 1 e c t r o d e 

s p ac i n g  =., w h i c h w e r e rn e as u r e d i n f e e t , h a v e b e e n c o n u e r t e d 

t o m e t. e r £. Each s e t o f d at a p o i n t s t h at w as m ad e w i t h t h e 

s am e p o t e n t. i a 1 el e c t r o d e s p ac i n g f. M H ':> is c o n n e c t   d w i t h a 

solid lint-. Measurements were made at the fixed MN--'2 

s p a c i n gs o f 2, 6, 28, 68, 2 8 8, and 6 6 8 f e e t.

2 .> R tabulation of the RE/2 electrode spacings in meters, and the 

c o r r e s p o n d i n g ap p ar e n t r e £ i £ t i y i t i e s i n o h m - m.

3 > R 1 o g -1 o g pi o t o f t h e o u t p u t o f t h e au t o m at. i c i n u e r s i o n p r o g r am 

i n i.o h i c h : 

a > T h e c o n t i n u o u s c u r  -,' e r e p r e s e n t s t h e s h i f t e d - d i g i t i z e d f i e 1 d

c u r Me (E i s d o r f and Z o h d y, 19 7 9 >. 

bO The step-function curve represents the distribution of

i n t e r p r e t e d -1 r u e r e s i s t i u i t y w i t h d e p t h. 

c > T h e plus < +) s i g n s r e p r e  =  e n t p o i n t s o n t h e t h e o r  = t i c a 1

s o u n d i n g c u r u e f o r t h e g i v e n d i s t r i b u t i o n o f r e s i s t i M i t y 

i...i i t h d  =  p t h. T h e s e p o i n t £ ar e g i   ,< e n t o  =  h o w h o w u ell t h e 

i n t e r p r  =  t e d m o d e 1 f i t s t h e s h i f t e d - d i g i t i z e d c u r-'.,' e.

4 > R t a.b u 1 at i o n o f t h e i n t e r p r e t   d d e p t h s i n rn e t e r s an d t h e 

i n t e r p r e t e d r e s i s t i y i t i e s i n o h rn - rn.

Because the area of the study is mostly light suburban in



n a T ! j r e s o m e p r o b 1 e rn s w e r e e n c o u n t e r e d w i t h cfu 1 t u r a 1 f e at u r e s . N e t a 1 

f e r. c e -:. a 1 t h o u g h g e n e r a 1 1 y  =  h o r t (< ©. 5 m i ), o v e r h t- a d p o w e r 1 i n e s a n d 

t r a n s t" o r m e r b o x e s , b u r i e d t e 1 e p h o n e c ab 1 e s, art d e 1 e c t r i f i e d f e n c e s 

m ac e s o u n d i n g s i t e s e 1 e c t i o n a d i f f i c u 11 p r o c e d u r e. W h e n e v e r 

p o s s i b 1 e s i t e s w e r- e c h o s e n t h at d i d n o t h ay e an y v i s i b 1 e cult u r a 1 

f' e a t u r e s, I n o r d e r t o rn a i n t a i n d at a c o n t i n u i t y s o m e s 11 e s w e r e 

c h o s e n t h at w e r  =  1 e s s t h an ideal. Soundings 1, 7, 9, 11, 12, an d It 

h ad c u s p s t h at w e r e o b y i o u s 'i y c au s e d b y c u 1 t u r a 1 f ac t o r s . T h e s e 

c u s p s w e r e m an u a 1 y s rn o o t h e d b e f ore i n t e r p r e t at i o n . S o u n d i n q s 9, 18, 

13, 15, 19, an d 21 h ad c u s p s an d o t h e r f e at u r- e s s u c h as t o o r ap i d o f 

a t u r n ar c u n d f r o m a m ax i m u m , w h i c h c o u I d n o t b e at t r i b u t e d t o 

h o r i z o n t a 1 1 a;:.' e r ing. T h e s e f e a t u r e s w e r e rn a n u a 1 1 y s rn o o t h e d s o t h a t 

t h e i n '  ..< e r s i o n p r o g r am c o u 1 d b e 11 e r f i t t h e u n d i s t o r t e d p o r t i o n s o f 

t h e s o u n d i n g  =,. S rn o o t h e d s o u n d i n g s will h a 1-,1 e a - S af t e r t h e t i t 1 e o n 

t h e s o u n d i n g i n t e r p r e t at i o n p 1 o t i n t h e ap p e n d i x . S o u n d i n g 12 w as 

not expanded to the originally planned flB---'2 spacing due to the 

<=  f f e  : t s o f a b u r i e d t e 1 e p h o n e c ab 1 e an d t h e c r o s s s e c t i o n 1 i n e w as 

o f f s e t 1 mile w e s t t o ay o i d t h e c ab1e. Sou n d ing 12 w as n o t i n c1u d e d 

i n t n e c r o s s s e c t i o n.

GEOELECTRIC CROSS SECTION

F i g u r e 3 s h o w s a g e o e 1 e c t r i c c r o s s s e c t i o n c o n s t r u c t e d f r o rn t h e 

S c h 1 u rn b e r g e r s o u n d i n g . d at a. T h e f i g u r e c o n s i s t s o t"' t w o p ar t s-, a n o r. 

v e r 11 c a 1 1 y e x ag g e r at e d c r o s s s e c t i o n, an d t h e s am e c r o s s s e c t i o n 

 .,' e r t i c a 1 1 y e. < a g g e r a t e d f o u r t i rn e s. T h e c r o s s  =  e c t i o n s w e r e g e n e r a t e d 

in a manner similar to that described in Eisdorf, 1932 pages 5 to 7. 

On the right hand side of the figure a scale is presented u:hich 

r e 1 at e  =  i n t e r p r e t e d r e s i s t i'.,' i t. i e  =. w i r. h s h ad e s o f g r ay. D ar k e r s h ad e s 

i n -.I i c at e h i g h e r r e s i s t i M i t i e s an d 1 i g h t e r  = h ad e s i n d i c at e 1 o w e r
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r e s i s i t i'...' i T. -j  =  s , T r i an g 1 * s at t h e t o p o f t h e *c r o s s s e c t i o n s i n d i c at e 

s o u n d i n g 1 o c at i o n s an d t h e n u rn b e r s ab o v e the t r i an g 1 e s ar e t h e 

 s, o u n d i n g n u m b e r s.

From sounding 23 to sounding 1 there appears to be a layer which

1 ^ p f- o b ab 1 y f r- e s h w at e r s at u r at e d s an d art d g r ay el < t e r r ac e g r ay e 1 > 

o r f r e s h i..j at e r s at u r at e d b as alt. T h i s 1 ay e r h as a r e s i s t iv i t y r an g e 

o f 4 5 t o i 0 8 o h rn - rn and i s i n t e r p r e t e d t o at t a i n a rn ax i m u rn t h i c k n e s s
s

o f o f a b o u t 5 0 0 n i a t s o u n d ing 4. F r o rn s o u n d i n g 2 t h r o u g h 17, 1...; i t h t h e 

e x c s p t i o n o f s o u n d ing 14, t h e c r o s s section s h o w s t h at b as a i t i s 

p r e  =  e n t a t o r n e ar (u p p e r 4 0 m ) t h e s u r f ac e. This b as air. 1 ay e r, 

c h ar ac t e rise d b y r e s i s t i v i t i e s o f g r e at e r t h an 18 0 o h rn - rn, i s i 0 6 t o

2 9 0 TJ t h i c k e x c e p t u n d e r s o u n d i n g 17 w h e r e it i s ab o u t 4 0 0 rn t h i c k .

Zones with resistivities of less than 10 ohrn-m are present in 

t h e c r c s s s e c t i o n an d c o u 1 d r e p r e s e n t e i t h e r c 1 ay r i c h s e d i rn e n t s o r 

s a 1 t - w at e r s at u r at e d s s- d i m e n t s. R r e as t h at h a1 ,1 e r e s i s t i '-,' i t i e s o f 

less t h an 1 0 o h rn - rn n e ar p o s s i b 1 e f au 11 s have g e o t h e r m a 1 p o t e n t i a 1 . 

T h e a r e a f r o rn s o u n d i n g 1 3 t o 19 an d t h e a r e a f r o m s o u n d i n g s 7 t o 2 3 

c o u ] d h a v e s o rn e g e o t h e r rn a 1 p o t e n t i a 1 .

fi zone of resistivities of greater than 45 ohrn-rn is present 

under soundings 10 and 11 from a depth of about 700 rn. This zone 

ap p * ar s t o c o n t u n u e t o t h e d e p t h o f t h ̂ c r o s s s e c t i o n. S o u n d i n g s 10 

and 11 were not expanded to a sufficient.];,.' large ft£:    '2 spacing to be 

able to detect layers to 2 krn. Therefore it is possible that this 

r e s i s t I'.' e z o n e i s u n d e r 1 a i n b y less r e     i s t i y e s e d i rn e n t s.

SUMMRRY

Basalt, which is the primary aquifer in most portions of the

Snake River Plain in Idaho, is present in the studied area. The

b a s a "i ~, } a y e r ? as i n t e r p r e t e d f r o m t h e c r o s s s e c t i o n, i s g e n e r a 1 1 y



only about 139 to 208 m thick. R thicker 1 aVer of what is probably 

f r e s h w at e r s at LI r- at e d t e r r ac e g r a 1--1 els i s p r e s e n t i n p ar t o f t h e 

study area. This layer is 386 to 490 m thick and buried under about 

5 8 t o 18 8 m o f o v e r b u r d e n. This 1 ay e r r e p r e s e n t s a si g n i f i c an t 

p o s s i b 1 e s o u r c e o f g r o u n d w at e r. L o w r e s i s t i v i t y m at e r i a 1 n e ar t h e 

e d g e s o f t h e s t u d y ar e a i n d i c at e t h e p o s s i b i 1 it y o f g e o t h e r m a 1

r e s o u r c e s .
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M y t'i 

'BSERVED NRMPR 3

10 100 1000 10000

SGHLUMBERGER ELECTRODE SPRCING CfiB/2), IN METERS

RB---2 DESERVED
IN RESISTIVITY

METERS IN OHM-METER;

RE.--2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

3 . 85
4
6
9

12 
9

12 
18 
24. 
30 
CO 
42 
63 
91 ,

10

14
19
14
19
29
38
43
43
67
96
44

56.00
58. 00
55. 00
52.00
46. 00
57. 00
52. 33
47.00
45.50
42.00
45
37
36
36

00

50
8 0
80

36 . 50

121.
132.
243.
304.
426.
304.
426.
6 9 9 .
914.
914.

1219.
1823.
2433.
3043.
3 657.

92
33
34
30
7ii!
33
72
60
49
40
20
30
40
00

60

36. 00
41.00

31.50
35.00
49. 09
41.90
45.00
48. 58
54. 88
53. 00
46.0 0
33.00
29.00
13. 38
24. 00

1 5



i 10 l00
JCHLLJMBERGER ELECTRODE SPRCING CflB/2),

1000 1000U

3R DEPTH IN METERS

DEPTH 
IN

METERS

RESISTIVITY
IN 

OHM-METERS

DEPTH
IN 

METERS

RESISTIVITY
IN 

OHM-METERS

1.27
1.S7
2.74
4.62
5. 36
3. 66

12.58
IS. 40

75. 13
75.22
75. 00
74.55
75.36
80.53
85. 12
70. 11
49. 70
54. 92
78.92
44.57

26. 15
33.79
56.08
81.65

121.99
176.70

.52

.31
483.63
757.77

11 11.92
1623.42

1801627.42

22.43
29.59
60. 86
69.45
40.37
20. 95
27.84

117.39
108.33
44. 14
18.94
12. 79
26.36

1 6



OBSERVED NRMPR 4

10

CL
Ld 
h- i 
Ld

T

IE !
''"' Ei

^- u r 
1

     i 

HH ,;:

t< i r   (
I 

CO 
1  i 1
m
LJ
'"V fT")

H

Ld
CL

CL
CL 
CC

i

i

1

i

- _L . . - n
1 n

r^r*^" " " " ^

i

1

1
1

1

t 
1

'"'ft-"""V..
"^

\
i.j,l"b

. . . .   .

] 1

10 100 1000 10000

SChLUMBERGER ELECTRODE SPhCING CRB/2), IN METERS

RB.--2 OBSERVED RB--'2 OBSERVED
IN RESISTIVITY IN RESISTIVITY

METERS IN OHM-METERS METERS IN OHM-METERS

3 . 85 41.88 121. 92 53 . 58
4.27 42.88 182.38 51.88
6.18 46 . 88 243 . 34 53 . 88
9.14 52 . 88 384 . 38 53 . 88
9.14 53 . 88 384 . 88 54 . 88

12.19 57.88 426.72 68.88
18.29 62.88 689 . 68 64 . 80
24 . 38 67 .08 914. 48 66 . 88
38 .48 67 . 88 1219. 20 55 . 88
38 . 48 68 . 88 914.48 76 . 88
42.67 65.88 1219.20 62.88
68 .96 64 . 88 1 823 . 88 48 . 88
91.44 56 . 88 2438 . 48 35 . 88
? 1 . 44 59 . 88 3048 . 88 24 . 88

3 657.68 17.8 8

1 7



i- + + 
DIGITIZED CRLCULRTED LRYEPING R 4

GJ

i 10 100
'CHLUMBERGER ELECTRODE SPflCING CRB

1888 1 
|R DEPTH IN METERS

DEPTH
IN 

METERS

RESISTIVITY
IN 

OHM-METERS

DEPTH 
IN

METERS

RESISTIVITY
IN 

OHM-METERS

46
59
37

1

2.74
3. 99
5. 76
S.37

12.24
13.08

46.
46.
46.
46.
46.
46.
51.
64.
88.
91.
99 .
98.

76
36
87
61
21
82
83.-, -7

16
49
14
00

26 .
3 9 .
53.
84.

124.
183.
263.
388.
563.
334.

1286.
1762.

1081761 .

82
53
82
78
93
52
53
46
25
75
43
 -i -?
C. 1

i I1'

41
45
66
95

1 1 3
86
48
30.
24

29 
68 
68 
IS 
55 
57 
87 
19 
27 
11 
71

18



§ OBSERVED
Q

U.i
Q: 
LJ
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NRMPR 5

ilj- J. J i. --L

L.

,^r.

J

1 10 100 1080 10000

3CHLUMBERGER ELECTRODE SPRCING (flB/2), IN METERS

fiB.-"2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

RB.-2
IN 

METERS

OBSERVED 
RESISTIVITY 

IN OHM-METERS

3. 85 56. 90
4
 >
9
9

12
1

»""i 
 ,'

24

ii. r 

10

14 
14 
19 
29 
 -: - 

30. 48 
30.48 
42.67 
6 O . 9 6 
91.44
121.92 
91.44
121.92

51
63

00

50
31.00

79.50
39.00
104.00

111.00
110.00

110. 0 0

91 . 00

61.50
50.5 0
48. 00
43. 00
47. 00

182.
243.
304.
304.
426.
609.
914.
1219.
914.
1219.
1828.
2433.
3048.
3 657.
4376.
6096.

88
84
80
30
72
60
40
20
40
20
3 C
40
00

60
8 0
00

55

59
61
61
74
72
66
48
62
47
29
23
19
15
20
17

00

50
00

0 0

00

00

00

00

50

00

50

50
30
50
00

50

19
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§ OBSERVED

S
ir,"
LL
LJ
1  

t!
T
T~ ' j;

':-:' Q i 
  El ' 1
6 Q i' " '
  i '

>- Gt-^-, i 
h- 'fr- fSJ-fiiM - -t^r--,

^
i

HH

1- S.
01 ') 
H i
CO

LMn I
L£ ;± 1u
,  1
L. ~ i

U
o:
iX '
LL
o_
*

i
,_. j i
i  i 

i 10

Ti

i

i~ T "
1

'

1 
\ i
\

X _^"*S^---*-^~^Bp^~
i
i
ij_

100

SCHLUMBERGER ELECTRODE SPRCING C

"' 

'&.

]

RB/2

RB.--2 OBSERVED RB---2 OJ
IN RESISTIVITY IN

METERS IN OHM-METERS METERS

RE:
IN i

o.y5 600.08 yl.44 
4.27 665.00 121.92 
6. 10 500. 88 91 . 44
9.14 445. 88 121 . 92

12.19 445. 88 132.33
9. 14 505. 80 243. 34

12.19 500.00 ' 304.30
13.29 398.88 384.38
24 . 33 268 . 80 426 . 72
3 0 .43 2 0 0 . 0 0 609. 6 0
38.43 212.88 914.48
42.67 118.88 914.48
68.96 98.00 1219.20

NflMPR 6

"^

$

1000 10000

OBSERVED 
RESISTIVITY 

IN OHM-METER3

76. 00
77.00
69. 08
71.50
34.80
33. 00
95.00
95.50
9 0 . 0 0

55. 00
33. 08
33. 08
27.8 8
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OBSERVED NRMPR 8

10 100 1000 10000

SCHLUMBERGER ELECTRODE SPRCING CRB/2), IN METERS

RB---2 OBSERVED
IN RESISTIVITY'

METERS IN OHM-METER:

RB---2
IN 

METERS

OBSERVED
RESISTIVITY

IN OHM-METER;

4
6
9

^ -i 
i i.

'3

05
27
10

14
19
14

12.19
18.2 9
24.33
30. 48
30. 43
42.67
60. 9 6
91.44

51 . 00
52. 00
43. 00
43. 00
54.0 0
53. 80
58. 00
68. 00
75.50
31.00

32.00
39. 00
102.00

103.00

91.
121 ,
132.
243.
304.
304.
426.
609.
914.
914.

1219.
1828.
2438.

44
92
flfi
34
80
8 0
"* ?

60
40
40
20
30
40

3048.00

. 60

108.00

9 1 . 0 0

73.80
6 0 . 0 0

46. 00
49. 00
43. 00
31.00
23.00
29. 00
25.90
23.00
2 2. 0 0
18. 08
1 7 . 0 0

25
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OBSERVED NRMPfl 3

10 100 1000 100L10 
SCHLUMBERGER ELECTRODE SPflCING CfiB/"2), IN METERS

flB-"2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

RB.--2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

;1|

4.
6 .
9.
9.

12.
18.
24.
39.
39.
42.
69.
91 .

95
27
19
14
14
19
29
38
48
48
67
96
44

78.
98.

123.
168.
162.
299.
278.
325.
379.
359.
439.
439.
349.

99
99
99
99
99
99
99
99
99
99
9 9
99
99

91.
121.
182.
243.
394.
394.
426.
699.
914.
914.
1219.
1828.
2438.
3948.

44
92
38
34
39
8 9
72
69
49
49
29
39
49
99

349.
225.
112.
43.
43.
41.
37.
39.
32.
31.
45.
26 .
17.
14.

99
99
9 9
99
99
9 9
99
99
99
59
59
99
99
39

27
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CHLUMBERGER ELECTRODE SPRCING (RB/2), IN METERS

RB--2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

RB.--2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

3.05
4.27
6.10
9.14
9.14
12.19
13.29
24.38
30.48
42.67
30
42
60
91

48
67
96
44

121.92

66. 00
60. 00
64.20
32.00
34. 00
109.00

159.00
192.00
205.90
215.00
240.0 0
250.0 0
295.00
217.00
144.00

91
121
132
243

* 3 
34
3 0
7-5

304
426
304.30
426.72
609.60
914.40
914.
1219.
1323.30
2438.40
3043.00

40
20

285.
187.
146.
85.
56.
46.
81.
64.
O "7

27.
27.
22.
48.
31.
39.

8 0

00

0 0

0 0

20

10

00

00

00

50

00

30

00

0 0

50
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SCHLUMBERGER ELECTRODE SPRCING iflB/2), IN METERS

IN 
METERS

OBSERVED 
RESISTIVITY 

IN OHM-METER:

RB-- 2
IN 

METERS

OBSERVED 
RESISTIVITY 

IN OHM-METER:

3.05
4.27
6. 19
9,14
9.14

12.19
IS, 29
24. 3 8
30.48
3 0. 4 8
42.67
6 9 . 9 6

74
70
69
71
91

118
150
147
193

0 0

50
00

00

00

00

50

00

00

00

00

216.00

91.
121.
91.

121.
182.
243.
304.
304.
426.
609.
914.

1219.

44
92
44
92
88
84
SO
30
-? -,

60
40
20

1828.80

300.00

310.00

262.00
2 8 0. 0 0
279.00
242.00
212.90
217.00
136.00
1 9 0 . 0 0
50.00

51.00

65.0 6
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SCHLUMBERGER ELECTRODE SPRCING CRB^2J, OR DEPTH IN METERS

DEPTH 
IN

MET

.

.

.

.
1 .
1.
cl .

3.
4.
6 .

ERS

17
26
~; ~7

55
80
18
55
39
 -i =  .j.j
C;  :<
-?  ? r i'

RESISTIVITY 
IN

OHM -METERS

61.
76.
90.
67.
43.
58.

182.
129.
30.
19.

104.

70
26
"7 Oi  ->
48
i'' r

02
42
 ~1 -'I

 ->ii

36
51
t'7

DEPTH 
IN

METERS

10.

12.
19.
29 .
41.
61.
96.

151.
205.
252.
417.

1 0 0 0 416.

29
59
17
07
99
36
59
 ~> ~.'

28
52
79
79

RES 1ST IV 
IN

OHM- ME

165.
469.
266 .
3 1 9 .
491.
615.
498.
-> ;T; ^7 f

42.
6 .

19.
150.

TE

58
71
42
43
13
75
45
18
60
39
17
12

32
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10 108 1000 10000

SCHLUMBERGER ELECTRODE SPPCING CRB/2), IN METERS

RB--2 OBSERVED
IN RES 1ST I VI TV- 

METERS IN OHM-METER:

fiB/2
IN 

METERS

OBSERVED 
RESISTIVITY 

IN OHM-METER:

.-,

4.
6.
:3  
Q g

12.
18.
24.
30.
3 0 .
42.
60.
91.

05 -I-?
w. 1

10

14
14
19
.'"' ' )

38
43
48
67
96
44

131.
79.
69.
84.
84.
88.

136.
17Q.
198.
200.

247.
23Q.
290.

00.

00

00

00

00

00

00

00

0 0

0 0

0 0

00

00

121.
182.
91.

121.
132.
243.
384.
426.
3 £14.
426.
609.
914.
914.
1219.

92
'i' y
44
92
S 8
84
8 0
I' sL

80
T>  ">

60
40
40
20

2 3 0 .
310.
230.
234.
265.
180.
140.
92.

184.
125.
54.
85.
39.
43.

0 0

0 0

0 0

00

0 0

00

0 0

0 0

00

00

0 0

00

0 0

00
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SCHLUMBERGER ELECTRODE SPRCING

HB---2 OBSERVED flB/
IN RESISTIVITY IN

i

i

i

L . . -"%
Pi"i '  ''.  

'x i 
' --. i
' -'..

 -1 'iSi >j
'  .

ii t^H-Pi 
I " - I
i 
I

i

i

i

!

I 080 10000

CRE/2) , IN METERS

2 OBSERVED
RESISTIVITY

METERS IN OHM-METERS METERS IN OHM-METERS

3 . 05 91.50 121. 92 317. 00
4.27 94.00 182. 33 300.00
6.10 1 06 . 00 243 .84 1 95 . 80
9.14 124.00 304.80 165.00
9.14 122.00 426.

12. 19 139. 00 3&4.
13.29 154.00 426.

7 2 76.00
39 127.00
7 2 6U.00

24 . 38 1 80 . 00 609 . 60 35 . 00
30 . 48 203 . 00 914. 40 2 1 . 38
38 . 48 212. 00 1219.20 27.00
42.67 260 . 00 1 828 . 30 28 . 98
60 . 96 326 . 00 914. 40 28 . 00
91.44 445.00 1219. 20 20.50

121.92 295.00 1328.80 13.00
91.44 475.00 2438.40 12.70
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'BSERVED NRMPR 14

10 100

SCHLUMBEPGER ELECTRODE SPRCINC
1 000 i 

CRB/2), IN METERS

RB--2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

RE--'2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

3.
4.
6.
9 .
9 .

12.
13.
24.
30.
42.
30.
42.

05
27
10

14
14
19
29
33
48
67
48
67

6 0. 9 6
91 . 44
121.92

31.50
3 0 . 0 0
25. 00
22.50
2 3 . 0 0
22.30
2 2 . 8 0
21.00

23. 00
25.00
26. 50
27.50
3 0 . 0 0

32.00
32. 00

91.
121.
182.
243.
304.
42-6.
304.
426.
609.
914.
914.

1219.
1323.
2438.

44
92
88
84
8 0
72
80
72
60
40
40
2Q
80
4Q

42 
44 
49 
32 
i r' 

17 
40

17
13
13
16
10

11

00

00

00

00

00

00

00

22. 46
20
20
70
20
00

00

3 0 4 8 . 0 0 1 0 . 0 0

37
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S OBSERVED NRMPR 15

10 100 1000 10 00Q

CHLUNBERGER ELECTRODE SPRCING (RB/2), IN METERS

flB.--2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

RB/2
IN 

METERS

OBSERVED 
RESISTIVITY 

IN OHM-METER:

<+ .

6 .
9.
9 m

12.
13.
24.
3 0 .
3 0 .
42.
6 0 .

&. i
10

14
14
19
29
38
48
48
67
96

91.44

47.00
44. 00
43. 00
46. 00
48. 00
56. 00
81 . 00
104.00
129.00
129.0 0
162.00
210.00
265.00

91
121

1219
1828

44
92

i P'"' Pi P

243.34
3 0 4 . 8 0
304.80
426.72
6 0 9 . 6 0
914.40
1219.20
914.49

28
80

 *! |-|  ?

cl '- i' .

355.
3 0 0 .

210.
210.
90.
37.
15.
15.
13.
12.

00

00

00

00

00

00

00

00

50
00

80

2438. 40 1

39



+ + -h 
DIGITIZED CRLCULRTED LflYERING NflMPR 15 ~ S

I 10 100 1000 10000

CHLUMBERGER ELECTRODE SPflCING CRB/2), OR DEPTH IN METERS

DEPTH
IN 

METERS

RESISTIVITY
IN 

OHM-METERS

DEPTH 
IN

METERS

RESISTIVITY
IN 

OHM-METERS

.21

. 30

.44

.65

. 96
1,41
2.06
3.03
4. 44
b. 49
8. 37
1.16

38.52
38.49
38.05
37.62
38. 15
39. 88
39.75
34.80
32.03
43.74
90.71

211.24

14
20
30
47
74

119
182
257
331
462
765

57
57
66
23
54
15
30
39
07
20

1000764.82

289
3 16
350
380
372
281
134
37

71
90
98
25
63
25
29
93
12
90
42
76

40



OBSERVED NRMPR 1G

10 100 1008 10UUE 
SCHLUNBERGER ELECTRODE SPRCING CRB/2), IN METERS

RE- '2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

RE---2 OBSERVED
IN RESISTIVITY- 

METERS IN OHM-METERS

9
12 
18 
24 
30 
42 
30 
42 
£fi

05
27
10

14
19
29
33
43
67
48
67
96

72.00
78. 00
96. 00

1 15.00
160.00

200.00

240.00
3 3 0 . 0 0
255.00
350.00
430.00
532.00

91 .
121.
182.
243.
304.
304.
426.
609.
914.
914.

1 2 1 9 .
1828.

44
92
38
84
80
80
72
60
40
40
20
30

2438.40

510.00

4 8 0 . 0 0
460.00
395.00
235.00
295.00 .
140.00
45. 0 0
18. 00
21.50
16.0 0
1 2 . 0 0

21 . 00

4 1
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 -  --i< i.  -'

. 34

.58

.74
1 . 93
1. 57
2.31
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6,71
9. 6 S
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1282.
1207.
11 17.
1191.
1508.
1661.
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4020.
4407.
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49
12
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90
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444.
552.
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iCHLUMBERGER ELECTRODE SPRCING
1000 10UUU 

RB/2'J, IN METERS

RBx2
IN 

METERS

OBSERVED 
RESISTIVITY 

IN OHM-METER:

RB-'2
IN 

METERS

OBSERVED 
RESISTIVITY 

IN OHM-METER

3. 95
4. 27
6. 19
Q

12
9

14
19
14

12. 19
18.29
24.38
39.48
39.48
42.67
6 9 . 9 6
91 .44

194.99
7 9. 9 9
54 
42 
36 
48 
42 
37 
 ~\ 1

99
99
99
99
99
9 9
99
99
99

27. 99
19.39
2 9. 5 9

31

91
121
182
243
394

44
92
88
34
39
89394

426.72
699.69
914.49
1219.29
914.49
1219.29
1 8 2 8 . 3 9
2438.49
3 9 4 8 . 9 9

29. 99
17.59
14.9 9
12. 99
12.59
12.59
11.29
3. 9 9
6. 59
6. 9 9
3. 99
7.59
3.29

1 1 . 99
13.39
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1 10 100 1000 - 10000

SCHLUMBERGER ELECTRODE SPRCING CRB/2), IN METERS

RB.--2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

flB---2 OBSERVED
IN RESISTIVITY

METERS IN OHM-METERS

4
6
C|

12
9

12

05
i: 7 

10

14
19
14
19

13.29
24.38
36.48
30.48
42.67
60. 96
91 .44

205.
79.
8 0 .
9 0 .

108.
61.
74.

100.

112.
115.
113.
110.

165.

06

00

00

06

00

00

00

00

00

0 0

00

00

0 0

43 . 00

121 .

91.

121.
132.
243.
304.
304.
426.
609.
914.
914.
1219.
1323.
2438.
3 048.

92
44
92
88
84
30
80
-*  -.
f i.

60
40
40
20
80
40
0 0

53
26
15
12
13
14
9
;I; 

9

3
10

13
16

0 0

50
0 0

00

50
50
00

50
96
10

10
10

0 0

0 S

26.00

47
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1 10 100 1000 10000

SCHLUMBERGER ELECTRODE SPRCING (RB/'£), IN METERS

RE---2

IN 
METERS

OBSERVED
RESISTIVITY

IN OHM-METER:

RE- '2
IN 

METERS

OBSERVED 
RESISTIVITY 

IN OHM-METER:

3, 05
4
6
9
9

12
13
24,
38,
30,
42,
60,

10

14
14
19
29
33
48
48
67
96

91.44

79. 00
6 5. 0 0
57. 00
51. 00
54.00
45.50
36. 09
31.00

28'. 00 
27.00 
23.50 
20. 00 
16.50

91.
121.
132.
243.
3 0 4 .
304.
426.
r" M 9 .

914.
914.
1219.
1823.
2438.
3048.

44
92
88
84
30
80
72
fifl
40
40
20
8 0
40
00

15
14
12
15
16
15

17
19

60
60
00
00
30
00

50
0 0

22.80
20.50
24. 80
28. 50
3 3 . 0 0
40. 00

49
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1000 13000 

(RE/2), OR DEPTH IN METERS

DEPTH
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DEPTH
IN 
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OHM-METERS

.34 

. 49
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2. 13
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4.49
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10 100
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